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(57) Abstract: 

PROBLEM TO BE SOLVED: To form a groove or a hole 
of high aspect ratio. 

SOLUTION: When a hole 3 is shaped in an insulation film 
1 through selectively etching the insulation film 1 
subjecting it to plasma etching treatment, by using 
C5F8, 02 and Ar etching gas for the insulation film 1 
formed of silicon oxide, etching treatment is at first 
performed under conditions of weak deposition 
characteristics of a polymer layer and then is 
successively subjected to, with switching of the 
conditions to one of strong deposition characteristics. 

COPYRIGHT: (C)2002,JPO 




(i9>B*H#fW (JP) (12) £t Hfl *Hf 1^ 4^ $H (A) MWMmSMH 

#^2002-110647 
(P2002-110647A) 
(43)&MB ¥^14^4^12B<2002.4.12) 



(51)IntCl. 7 
H 0 1 L 21/3065 
21/28 
21/768 
27/108 
21/8242 



F I 

HO 1L 21/28 
21/302 
21/90 
27/10 



M 4M104 

F 5F004 

C 5F0 3 3 

621C 5F083 



SfcRJB©*36 OL 28 H) 



<2i)mK## 


&B2000 - 299854( P2000 -299854) 


(71)ffigU 


000005108 










(22)tf«B 


¥l£l2*p 9 M 29 B (2000. 9. 29) 










(71)ffllSA 


000004237 








B*«l58a££*fc 








ytommRSXTB 7 # 1 # 
















^^/W*±**i»r3rr@2o# 1 # * 














(74)f$SA 


100080001 



















(54) B!^©^*] *l»#3i$SlEr*&§£ScDltj££ii! 



(57) [W£>] 

"C, C 5 F 8 , 0 2 io ±UtA r Oxy f-y^^^fflVNT' 



\ \ \ \ ^ 




[»** 1 1 ¥mft&fa±.izmm z titcm^ 

SSrJfei-r b\' <k 9 , WIB^t: v- y 3 :/*<Diffe»§l<lrjl 

[ft** 2 ] ft** i Ei^^{«M*ss&gii©K 

©l«©8tt»tt:Sr, tftf5Ml^7 i 5'^^s/^v^^ 

[«** a ] » ** i iB^©^ftpwiHiif§^e^M 

[ft** 4 ] »** 1 mm<v¥m&Mm®&mw.<om 
[it** 5 ] »** 4 ia«o^#^aiH]ss^«©M 

5S*«fetC*SV ">T> tftCft Ufy Xt 5 !^ £ tL5 ?L * 

2^(**«|iIISS6«©«5fi*jSfe. 
[ft** 6 ] ft** 4 1S«t0^tt3MiRlBl&£1E0» 

[ft** 7 ] ft** 4 |B«»^^aiHlSS^ffi©M 

[tt*« s ] ft** 4 iB«(o^«^wia*ssii»si{ 

liior^ Mfc#i o ±<9 t>*Z^z.k&$mb-t 

[ft** 9 1 ^w-ws±\^m £ atfcSKt:^ y > 
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[ft** i o ] it** 9 iem<D*mmi8m&mm.<z> 

[it** 1 1 1 ft** 1 0 isMtcD^mmmm&mw: 
<DW&j&\zts^x. fffiffi y-a^is £tiZ>H 

[ft** 1 2 j it** 1 0 wML<D¥-mwmm® , &%m 
©Mf&frft^ssv-c, swasis 1 s'/^^iisa 

[ft** 1 3 1 ft** 1 ommvBM&Mmm&mw: 

*fcliio7^^^ hifc^6~ roxfejr b^W&b 

[ft** 14] ft** 1 0 |B*W^*^*aiHSS^« 

[it** 1 5 ] ^#aHR-tfc««*n*JMis*> y = 

{nTLS/tttStSrJgrit-t-SBRH:, (a) fuf^cx 

mi»«c*it^ i.x^'yj-^yttm&M-rz.bKx.y^ 

(b) f2^fyyox5'fymm HfffE^-^?- 
tulSMl^^yXT'^^^STLSfcttmcDT^-^^ h 

[ft** 1 6 1 »** 1 5 mm<D¥%n$mm®&mm 

■^tcitm<DT *^<? hit&i 0J:9 hjzZ^^b&itm 

[ft** 1 7 ) *mwmL±\mm $ nfciMb^ y =» 
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(b) ^2^.X5'7 0 ©^s'^^^'xmT?li, MfE^y^ 

tt& 4 ~ i 2 -e& s r i: 1 1- 5 ^^^aiHiss^ 
y^y^ts z.tiz£. v „ ltaisantv y =3 ^©*&gyn 

l^7L**:l4j«Sr»fiW-5*f-. (a) $l^T5-/©i 

tfriETL^ ittt.mm&'p <om&-£ xzm-K-t 4 IS, 

(b) I2^f y^Oiyfy^lS-CH:, fJfS^y^ 

>?tfx'p<Dmm<nm*it : £iiimm i ©«E*tt £ t> tig 

ttriS 6 ~ 1 0 -Cfe 4 £. t «r»* t i" 4 *^^«IsISS^ 
Itt#S 2 0 ] 8*#K 1 9 IH«c0^^mWlHlS&^e 

[Mf*fi 2 1] ( a ) * y -fcA*3UB 

mmj)%:h7>i/*?&Km-t?>TM. (b) striae 

<k->v.^>'&<Dii&m&%mmi-z>TM, (<=) striae 
y3v*©i&*K&*Mi-sxs, (d) MGRfb^y 

^•^^^^-r-srir^it?, utriaifefl^y avasoi&ft 
c Flro#f tiroil-fS Ctf l ^.f y 7" 



5IS^U 

AtrlS^ 2^X7 y f- v * 4 1 <O^c025ft4it 
Jt £ t> < i" S r <>; <t -f5 ^g{W6«laI8g$!g 
[if** 2 2 ] ft** 2 1 fSft<0^{&£9neI&&B 

^>y = is&tLtemt&t$s<o3&ytmt&:tfim-t2> ztx 

[nt^s 2 3 1 it*« 2 1 ^<D*mmm®&mm 

hwm<o&£ b±jjx*3bz^k&i!mk-rz>¥ 
m*m 24] w&n 2 1 iEttw^«^*aiHiss^g 

(DTX^ YVclfi 2~ 1 4 r. i: &$$WlkirZ>*tm- 

in^m 2 5] n^km 2 1 iaft©iN*#««@isss« 

(OT^-<^ hit^4~l 2T*fc5ri:Sr4#mi:-t-4^* 

[ 2 6 ] fl»3ft5C 2 1 fiBtt<B¥*ft3ltanHlK&£C 
©«Ug*«feK:33^T» mSMlx ; riy7 r X-Mf&£1?iZ1l 

2 7 ] n^s 2 1 tdM<D!mmmm&mu 

(OMWjfelZ&^X, fiulEm2^xs'7 B T*^$H47L 
«T^-<^ htt&l 0 it) t^:#v^rt$r^l$mi:■r?)^ 

2 8] ( a ) ^mfcmmiZ* -=e y ir/Hg^ffl 
W^SbSb^^^SrM&dtl-aiS. (b) mllE^^ 

y -fe/Hg^ffl«#^m h 7 ^v 5 ^ cDjbJKc^k-> y 3 

V3R©|6IHB«:*9rt-6:oB» ( c ) tWSSMb^ y 3 ^ 
»coi^0IK{C*J-bT, 7Pn*-#^©^fc<tU!K 

^Vi/-r4ri:(-it), UWEBWb^y ^>M<om^B: 
1tfg^ffl^*»^W7LSr^-r4^(c % CFI 

Jtit)'bi£<i-4r4: «:4«tt2:i-S¥«i^»iaig3£S 

2 9 ] 2 8 %H&<n>¥mwmm&$m. 
<D9m%&\z*5\,^x, m^x^v^t^mi^T-v 

7^<Dm 9l&;t£r, xyfy i/^S^F^ lc «t o Tfir 5 - 
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wM5t*-isfei-*3 v ^x, msm \**r y ?*xKm £ n a tl 
©tsi $ #cfflcKf y ^ >%k<Dtmme>m & it 

[ft #J 3 1 1 if H&L 2 8 ££® ^tt£ffil£I&3£a 

[»#S 3 2 ] f»*« 2 8 G£0¥&ttA8neU$&tt 
SS^^ti^ffl^©/^^^ Mfc^4~l 2ffc 
3 3 ] ft 2 8 fEtt0¥2*ttft8nQltt&tt 

3 4 ] it #s 2 8 um^m^Mmm^mm 
<7>mm^m^m^x. mmm 2 * ^ y ^xMtiz <* *t $ w 

[ff*l3 5j (a) ^ttSW^^y-feMllRffl 
«JM»*h 9^$** 3 IS, (b) mflS^ 

{t->y3v*©»^*st5is, (c) «nE2N» 
y a^roiteSJS^Jtw-raxs, (d) mouthy 

^ y ^ v ^-f -6 r i (9 . iWIEiMfcV y = ^3R©H6ift 
Bite, WIBSikv'y 3V^©JfegaR*s«tti$n5?LSr^ 
CY^<D^m%<r>m^^XW.\^7-y^f 

ifna^ 2 * x y i-t a ^ y >?mm<DTnnmiz. 

Iff*3l3 6] (a) ^^StSt-^^y-fe/Hl^ffl 

m^mh^^^^sr^-rsxm, <b) huie^^ 
m&m u BWEiwt y => ^©i&wBisrawiwte:* y 



% 2 ^ y- y -f<Os- y ^ ^ yZMl^ft 0 IS£rW U 
lffliafS 2 * x y T-tcijo It 5 3i y ^ v /gfoTMIl: 

^■v^BOTttflSi^HJJPi-Sffijajfi^J: 9 fete < 
[00 0 1] 

*mz-mmvx#%)tj;&M\zm-rzb<Dxjbz> c 

[0 0 0 2] 

y^>-y*^^^f>Simi-SSMiteiiyKS:3i5,^vm 
■ &l,X3t*m&1-Z> tt;^? tiCDXhZo t^^btK £<0 

y*-?* y- #WJivC L £ 5 PpTO GWU£0{£T) c 
S>5*s, 7 f 3Kv ? '>3>'ttSriS*5i:^y^y*^ii^/ e c 

[0 0 0 3] 

[ooo4] %.t^ *mwmh&. *&w<DMimcm<5 

©afflw^Ttt, W^fiWBBsPl 0-209 1 24t 
. ^ l SkBt?jilBaMk8li: »k^^ ^Ri ^ 

<omm<o 8 o %mm&^ y^>y*i^* l, 2 $mxm 

[0 0 0 5] ^T^.-<y Mt<D?L*fc 

5„ 



f v II 



[0006] &&m<Dffl%zf£t>mz*:<Dm<z>n#}k%iM 

[0 0 0 7] 

[0008] -tftibib. *&wte. ^m^mm-timm 
:/«©#.* *s j: xmm * 5firi-s = y^yxx&m^ 

WW:, # y •v-ji©^^ a iHtasii^aM^T-j- 

V^MaSrtTVV jtV^^Pv- Jf©7 r #v ? v'3>-tfedS 
5. 

[0 0 0 9] Sfc, #3BBHf±, ^^*4SJb(-±SflSf^tb 

[ooio] *it, *igpj{±, ^mwms.±.^mm^ 

^*©J6affltfc?L*/tW:j»Sr#7Li-5BR^, (a) ^1 
JB 1 ©SfEgJfci: b-C7L*fctt»l©ii4 , ai* *-eSr*7L-f 

51st, (b) i2^rym itti&z-y?->?# 

ICS fcfcJWfcfr 5 toffee 
[00 11] *fc, *l§Mtt s ^^StgJbt^ita^K 

^ty^^&gSrJgU HfJlB^'fbv'y a >*©J6ISIR 

v*oiaiiWKa*ytr4W*s?^-rs»fc, (a) ssi 

©jfefaiS*"CSr*7Li-SXSi:, (b) ^2^xs/7° 
-C(4, ji(Tl2^^^e©±T^«1^©^T*^!7 

[0012] *36Wttx •WB^yT-v^ttaSteJ: 
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[0 0 13] sfcjBWtt, HuK^^^v^at-J: 

5TL*7t(4?tC0ft^W^T^-^^ hifc#5 1 4 <fc <9 t>7C# 

^t>©"C*>-5o 
[0 0 14] *38gBHt, BUgE^s'^V'^atCt 

5>?L*fc{4*co*^W^T^-<^ hit/45 ie±? 

[0 0 15] *^K{4, WIBT'nn*— tKV^W 

^^•c 5 F 8 t-t-5t©-efc5o 
[0016] Sfc. #36Wtt, m^-y+syiiKiFr 

[0 0 1 7] 

[00 18] 1. ^-f^ffittt, ¥mft?^^<D3EM 

©5^ rfmm^ttfc-tz>mmm®s<* - ^asa&s $ ^5 

[0019] 2. ¥mfrmamm?^i£tdzf-mte<? 

t hc, ^*#^«iii!S©S8att-ffl^ 3 -> y s» ^¥4* 
^bS® (— m^m^nm) , t7r-<7i«, 

±SLfc#lSfi, fe5V^4$ib(-SO I (Silicon On 
InsulatoiOS^, TFT (Thin Film Transistor) j&HSSJ 
S TN (Super Twisted Nematic) ^^Mitffl 

[0 0 2 0] 3. i/ynvt-f h7-fK, Sfl:^-f3R* 
fctt^-fkv' y=>-i:V^5i:#{4, Si 3 N 4 ©#--e{4& 

[0 0 2 1] 4. =.-y?-l'4ritXt& EU&tf*b. *r«? 

5. SAC (Self Aligned Contact) ^n-feX-^H 
ARC(High Aspect Ratio ContactjT'a-fe^.jCfflV^ 
H5±5)$^i:LTIi, 7PD*-#yp^iSj, 
t). aSUOSiS^ 4: bX-tt»« (0 2 ) 4r&tf^***> 
•So • ; e©7na^-7l?V^©^(4, is^pst^tafas 

[0 0 2 2] 5. «®iH^4:i4, *WlHlSS^^->-Sr« 

Bgi-5*issfc«is^©^T*fcoT. mM/m^ms 

[0 0 2 3 L W,T©lSlg©JKffiX*tt, ffiffiJr,-?:©^A5 
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fc5 1 # f4, * a ^%tz.\-iMM(om&\^^\ 

[0 0 2 4] WT©iefe0^lC*5VNT % £3t© 

Rfcif Sfcflt, fi, *6Bfc £«r&tr) KW-ft-fS 

[00 2 5] $ &.T(Dni&<ni&Mlzjs\,^Xs %<D 

[0 0 2 6] PSUC, KT®IffiO«il'*5l'^ > 

<b ©fc b'teStsh <Dki-Za icDr.^4, ±|E 
[0 0 2 7] *«Sfi©?gttS:lft*-t-S*:*e>«0^ 

[00 28] KT« *^KO5HJSO^IiS:0S^S<3V^ 

[0029] (mm<D^m d mit&. *&m*bim 

[0 0 3 0] iMfc«>y 3VH*»&*5*6ISKl 0 
{4, -7X^/^-yioi«^tv^ 0 -r^^ 

•5, ^dx-ff^v^xv^ 7*h^H, S-fkv' 
y =» y 3 ^mmm ztiZo - ©» 

0 2^#?L$nJ:5i:l-TVN5 o xyfy^iLt 
J4, Mz.liC 5 F 8 t&m (O z ) fcTA^l' (Ar) t 
OiS-^^Srffl^fco ft*3, HI 1 (£>Hr;tL{4A r + , /^s> 

(O) i/TUtV^. 

[00 3 1] Hi (a) »4, C 5 F 8 ^ta*J-e*HC#V^ 

■So CF X (x = 0~2) (DtfV-^—mi 

0 3 a*, jgpj£&9, ^^-yioiroSB (± 
Efcit/MnfflllB) , 7L1 0 2©!*!® (f*3-(B!lBu:i3«fctflE 
ffi) {CJ¥<±ttS (ft*) r©fci{>, ^yT-lsfWL 

JS4 9 t^y-^— ® 1 0 3<D%m<0&&&&kt£*). 

. [003 2] , 11 1 (b) 14, C 5 F 8 ^tS^lC^ . 



1^3, r©*g-i4, CF X (x = 0~2) (Dtfy-r—m 
10 3^ v^^-yioiofi (JLB^iVgl 
PfiUffi) , 7L1 0 2©l*l® (rtft'Jffifc^tWS®) 
*Mg TLl 0 2©rt«UB-C<0* 

y -7— a 10 3 ©7 J jKv f V / 3 Vtfe^iSK {fcKghJIr^ffiT 

-TZitlb. ^ft^OAr + t7 7i (F) t(Cj;t)?L 

i o 2<Dp%mm<D^.^=f->iftmrf-n> — 

*0 o Sfc, ^/^-yioilic*!)-?-!! 

0 3t>»<(*»S(i*aM6;Ti-S^:it>» J'l 

[0 0 3 3] #rtc, IH 2*3«ta«EI 3 ft, 3l^{-^?L?r= 

[0034] in 2 {4, ^»taMS^=tev^#, 

^>-fe, JhfEjKy^— g^r^^^a VtfcSS&V^ft; (53 

■ [0 0 3 5] — 0 l©*ffi (±ffi*3<fcU« 

' §H rilRiJE) isitfH 10 2 ©„h^{Ri|OrtmiJISI-|4, ± t 
LTCF X (x = 0) <omm (C) W7Ky-^-Sl0 3 
aWf U 7L1 0 2 6DT?H5«iJ©rtfi l JS*5J:t) ; JSS{- 
(4, iiLTCF x (x=l, 2) O#y-7-il0 3 

[0036] in 3 {4, se^©ta*ffi*s#v^#, -r^t? 

*>, ±|E^y-^— iOfiKi'v'a Vtfc^H^aM* (MP 

^#®pgrtc*3{t5l^sf©SSl5»rffilll^L-CV>Sc 
[0 0 3 7] HI 3 (a) fi, 

F x (x = 0~2) (O^ftfiti/a >"tt^Wix.fc^-e^ 
?/^->-^'S:Pfl^i--5 0 v^^/^-yi 0 lco*ffi*3 4 
Oq=Ll 0 2cO±?PiRiJWF*3{l!iffitC|4, 3fet LTGF X (x 

= 0) <Dmm (c) ©#yv-n o 3 ajss#*u ?l 

1 0 2(OT§P{|iJwrt{l!lffii34:0 ; i£B(c{4, iiLTCF 
x (x=l, 2) O/tfy-7— S 1 0 3 b/5S#*LTV^ 
5= 1213 (b) (4, ^y^l/?(D}!K.W$g*:^X^Z>o 

©jjfy-v— s i o 3 b ott*Sfts|ft£j>i-s. ^fc, ?li 

0 2±gi5©^I^F — >1 0 l©If*)^ 

^C^o HI 3 (c) f4, =.-sfTSir<D**M&&*7F\'X 
^5, ^ !) v-i 10 3b iiSitTL 1 0 2 OJSSl'#f 
-f-5fcat>, ffi^F 1-C7L1 0 2rort{Ri]S^*5(t5t^ttffi 
y v-i l 0 3 b Wftf f ^^JEf5„ ?L1 
0 2±a©«^F2-C^^^-Vl 0 lOli*.!^ 
ti^b-^^.^ t L.X<Dl$m*te!PkX-%ti:< ^C5. HI 3 
(d) 14, aiy^^fcffl&PH&^L/C^S. ffi^F 
1T5L1 0 2 0rtW]®l-*5lt?>{*»ffl07Ky^— € 1 0 

3 b<ptfMM&^M±£MM> jM > M j £E l.^yfy 
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;<? — >l 0 1 _h®<D{£»fflc£>7Ky-7— M 103aW 
fct^tLih-^ -y\ o i<Dm&t£W.'P1rZ> 

—VI 0 lCDJffig^-fc^TLl 0 2»|flP^if^ : i- 

[0 0 3 8]*IC, 14I1 *i^fb^Wlfcxy 

•5>o 

[0 0 3 9] II 4 (a) l©gf 

_klE<£> <fc 5 y -v— e 10 3a, 103 b.O-H^fgrt* 
#<^5^s 7L1 0 2©7^ Mt^(S(,NOT\ 311 

o 2m^^^o 2 <omt>^m.^< . 

ls?tmft-rZ><, El 4 (b) {4, ^i/^^^ro^SPgS: 
TnLTV^c -iT*tt> 02<£>*£.H4 (a) CDlSPgtf) 

10 3 b ©#*ilrrFS ^ t ^-Ct 5<DT% ^-y 

^^hyy&mm-tz^ktf-zzz* en (c) ra, ^ 
i4 (b) <DWtm<D$f£.Y) hishKm=f-mu\^tcikwv 

V^ptCJKy-^— 11 0 3 a, 1 0 3 b<D#ifi5r®k 

L.ggJ-tS. r.co<l:e>f£, ro&Wftt, ^y^bs/y 
tfSTLl 0 2(DT7^<? h)£K*:%<&3?-tZ<nX\ 7L1 

SiO + CFx 



t 

Ar 



0 2<DT^^ btt.&M<teZb^ ^y = f-7*Yyy°ti^%. 

©Ji:$*3J:t>*^&ic{4P J o#^^ca< fr<3> ?Li0 2 

[0 04 0] 33gK#bf4, 
b^^Jfe^^^^V^MaSrWS^Wbfco HI 5 
(4. -?:©JSS^-rW:W(OSf(5»rEI21T'fc6o ^-y^s 
{fjJ^bL-Xte. #J;ti4*C 5 F 8 , OjfeiO'Arroig^ 

[004 1] HI 5 ( a ) fcfc, CF r A r + *3 J;U«^* 
(O) mil 0 2rtlcA#tbfc^^^l^b-CVN 
-So ^^LTT'#fcCF x (x = 0~2) , 7^ 
(F) Jo^t^St (O) «Ll0 2rtlCiAt5 o C 5 
Fg^giLT^JEfe^^fcCFxii, 7L1 0 2 rtl^ttS 
ffitll 0 0OSB (?L1 0 2©rt{I!|®joJ;U { j£ffi) *3 
.fcTJ^f;*^^ — VI 0 1 <D$k& (iffiiSctt^MPiliJ 
®) l-tt*U #yv-il 0 3£rfl2fiSc1-5,. Ar(i, 

7L 1 0 2 rt{c?|#ii^tt6„ Q 2 {i. ; ^b-C®? 

* (o) 

[0 04 2] 05 (b) 14, CF x *3it;Ar + ©ft|]S: 
^W^LT^So M10 0O*! (7L10 2W 
F^{|iJ®*5 .fclfl&E) fclft* bfc C F x 0D^ y -v-S 1 0 

3 twrnmi o oogftv/y ^ ^^^a r -ftv©x^ 

[0 0 4 3] 
I-ffcl] 

SiF4 T + CO t 



5 (c) ft, »* (O) 0«*J^m^ 

SHR (o) isatfyym (f) cf 

1 0 3©45r3>- Fd- 



[0044] E 

/u-r?>„ # y -v— € 103 ^s»v^^i4. 



CF x «xKy •v— , 



^n^it^v^i-b, mx.\m<Db&K>x~hz> 0 

[0045].: 

CFx 4-0- 



C + 0 
C + F 



COt + FT 
COT 
CF t 



[0 04 6] W:, *3BW#fott, ±tEtfW4SEfl¥O.BRH 



fc 0 i-frfc>^ &&<D=-<y?->4rx7y-7-et*. 

(CF X (x = 0 — 2) ) (DTtfiSisa Vtt^llV> 

[0 0 4 7] 0 6«, -t<Z>A(fc0H£*bT^5 o ^i^^ 
V^^f^ ^!lx.fiC 5 F 8> 02^ Ar^g^tL 
fc 0 06 (a) , (b) tt. *l^fy^OlW©S 
^ffilU, 06 (c) f (d) tt. »2^7 t 3/^ , «F^>W 

isy®m*:ft\i\ ^2^5/^ c 5 F 8 ic:*rrso2 
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5. immiihu mwawk'>y =^ (s io 2 ) 

[0 0 4 8] HI 6 (a) J4, il^TJ'T'OXyf-^ 

3rt^tt % cf x (x = o) (c) OTtey-r— jf 

4ah CF X (x = l, 2) <03f?y g4 b troiM 

S (JhE*3 Pfl'JcS) (Cf4^S!f <£>tf y -^-Jl 4 a* 
ft-*LT^5„ r<DS^(4, JifS^y-^— 14 a, 4 
b cDil«^#*{c 4. t> ^ s> ^ I- y % i 5 i- 

^S05O 2 ^£S* s ^S-efe5o HI 6 (b) (4, IH 6 

(a) (CiK<^1^7 i S'7 P ^s/^>-i?'©Pt^L--CV^ 
•5c 7L30i£(-tt, ^(dCF x (x = l, 2) ©jtfy-T- 
-I4b©^#ft5. 1L3<D&<D# !)■*?— 14 b# 

(4, «rSffiCC>CF x (x=l, 2) ©jK!)v-f4b^ 

[0 04 9] 1216 (c) {4, EI6 (b) )Ci<f2Xf 

3(ojEa5«©cF x o^y ^— §4 b roi^itAp-r-Sc * 

g**iiD-rSc ?L3;5S$§<&5i:, 7L3C9J&~PJit-r5 

y ^ h y y* L&V ^IJgf- 0 2 h L?L3 Ort-OUJffi© 
ftIffl©CF x O#yv-l4 b CDi^tt^-,, HI6 
(d) (4, H16 (c) \cm<^2^y L >yy(D^-y^>^ 

3£^J&U&x.fc:|£f®£*LTV^c K3<DJ&<DCF X 
©sKy^r— 14 brofiSr^y^ hy^t^C^^*. 5 
(CPS L fcsi* h ^ y f- > f-t 5 r t T? # — (> y*ft'P ft 
<, a>o N ^2 0a*»#-V^PX*"srtMt 

[0050] in 7 (4, ±.wJmm<D^m^M<D^m\ 
t, m4X»mwi't^y^>-y*&ffit&&®ti'X7iii,ti 
^y^yf&ffflh Kiff* h <D M#- Sr^-T 7 7 El 
5» 121 4 T*ifci^ bfcS«t?{4K*»^ >y*mm<0 

mat t h\^mMirz<D\zM lt, *ip^<o»®«© 

[0 0 5 1] lUfc, El 8 14, *^#b^ffofcH^-e 

nrnMUW^M^— #l&^b-c^5c fgi^s/^-e 

f4, ^SffWiSfE*^ 0>Jx.f4*2 8 cmVm i nt§)^ 
tlLt-giLfc. mi*Tyy<D^y'7->y'mmZ 
3 0S>t Lfc*£\ $1$ 3 0 OnmgfWWi^tl 
5c ro©|5gT-^2^-7 x s'7 0 (^i?m^ ^*^fi 
0!lx.fi2 4 c m 3 /m i n *fcl4 2 6 c m 3 /m i n 



m C 2 8 c m 3 /m i n £ L.fc4§-£-i4, ?L©iP f4T?t 

[0 0 5 2] ^l^^i/^O^S/^^i/Bt^^l 
fit Lfc*§£\ 6 0 0 nmS^C0?L*^^tb5, 

X.fi2 4 cmVm i n (C^fe Lfc^-(4, dFL^rft^g 
^cDgg^*-e^Pi-5" b&x^tefrotc, ^2 
^.^i/^^SSSD*^^ &\7L\-£2 6 cmVm i n (-jS 

p>bfc«-a-«4, ^x?myiik*:m&^tc-£-g., -ate, ± 

*£t|I1 ^T^il^C2 8 c m 3 /m i n <fc Lfc*^ 
J4. ?LroWP{4-e#5fc©<^-^^^^^ — ^Co 

[0 0 5 3] #ClC. ^lX^s/7°W^y^-^^B#HSr2 
^■t Ufc®^-, 1. 2fi mS^O?L^)*$tl-5c 
- ©®pg-e^2^.7 i 5'7 0 t-§]!9^, SE*»j5ft*?r, M 
±\i 2 4 c m 3 /m i n *7t{4 2 6 c m 3 /m i n (C^ b 

^■@^^^*-e^f(CHPT-#fCc ^2^.-^ 
yy°<D^m^M^l^y L yy°tm^2 8 cmVm i 
ntL-fc»^-{4 > ?L09lP{4T*^5fcCD»-^^^-'-<^ — 

[0 0 5 4] ^r-C(4, mi*'ry7'frbM2*y L yy° 
<7)ty<0&Z-$;^y=?->'y*tifmx?f^tc. o ^co^*, HI 6 

(b) (DH3<Dm£ (-r-CI4, tetKl (C^P$ttfc 
?L3(7?^Si:, > 2 <Dff.£ k &MWL-ti 

m.) Diit ^ii^.i4i /zmgs, -r^t?^., ^^P»?L 
3©i$©^is> fe5VM4te^^i©jp$»^e 

S. i:?c^5^5'^>•^W^>4W*UV^, i^ixfc, -?rtv4: 

ri:t>T*#5c *^?g#P>co^fit(c4ix(4, 13 6 (b) 
<D&m yy°tyy&z.coW.iiti(D®:m) x<djL3<dt 

^^■7 hit*. ^!lxf42~l 4, *fc{4. ^il^Ll44~l 
2, &5VM4, ^!lx.(46~l 0<Dm^±m%$lxTyy° 

frhW,2^yy'(DtyV&tt'ao^bmtt^. t 

^tLfCc Sfc, &mW%b<DWifHc£ti}^ El 6 (d) 
10«±> 1 2«±ffcttl 4WJb, *5^ttl 6«± 

[0055] r<D«t5^*^SW<o*-rfe{c«ttt»i, 09x.tf 

(F) *3ott/CF x (x = l, 2) 0 2 t^ Arti! 
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7L 3 <£>jgv ^ r ^-CTL 3 cort^lSfc J; tK-^ ? ^ * — > 

-r, siv^3wj£ST'Sijj4-r5„ $<bi-. mm (o) 

tt, ?L3W±g)5-C#<. 7L3©/£-C{i^^v\ 3L3C9ft 
Sfcaoicfi, mm (O) (ctt^m*5it/CF x 5r^< 

-Ttbfi^v^. ^-t^zt^y^* h-^yutup. 
^u&wa-c*. ^*©w-&^#< mm. C 

-f-^o 7L3^fc-5@S^<*S<t, Slia30Kt? 
Pj^thf, {5i^ifCF x (D^C^<?, i^o, CF X ©?L 
3 ©^ro#«tt«'>t5, *T-T% ^y^T-hy? 
d#V C F i 5##*?r*i J ^i" - .H- 4 

B#, ^*tP^F{cii^5^, -?:Wm3cort{RI)Si^^ 

KT^-^^ hJtco?L3£1^^5r irdST'tS,, # 
Id. ?L3rt{c*W^^Sr^i-^-i^<> ^ 

[0056] ±&<DWX'ti^y s ?-Z'y*& 2 yT-t L 
[0 0 5 7] Jhfa©^J-C(i. CF X (x = 0~ 

[0 0 5 8] #Ix.*4"g?l *7-y7tm2* ; ry7*bX*m 
m<Dffimtt<n^t\,X, C 5 F 8 ^0±5!5CCFS© 
1 s^i 9 fcSS 2 ^7°^^ 

[0 0 5 9] i3,^V^B©_hT®Sra^W 

[0 0 6 0] £6>K:, r©/^7^/<7-S;tx.5Sf 
£JLlEg6^4*fcf4CF^©#;*^fi£^;t58ffii: 



[oo6i] jjctc. ^mmmrnxm^^^-y^-^^ 

[0 0 6 2] roiyfv^ttt, w*.tfzjBiBESijB 

R I E (Reactive Ion Etching) ££B C^M^l^ 
^ttKC0UNITY-IIS-85DI) 5t*fc5. IKtWliSSfc^'l' 

^^^ji/n (£TF. ^Ki^/Ni;^?) 6fcA#t-r?) 

6 0MHz, '<-f7;*flS8fc& s , mfi2MHztC§jg 
lyfy^/Pt^SlSLt, <fc !9{gJE(~l P a)T* 

7°#m3Sff: 1300 (-1/s) £2 2 00 (1/s) 

[0 0 6 3] r^^s'^-^^Bsco^y^Vi/to^ 

^iffi^Tv^So iwft^s a os>ji£$i$tcri, -fey 5 
^-rs-tJ-fe^ 5 bi>mtfibtiX\,^Z>o 

&i3(DftM\a-&, mv^ipw-tbtixisy , r^*p^ 

[0064] -y-feT-^ 5 b (4, -t©Jiffit»A36Sa«ron 
*:<d±\z.V^^6 bWiBJB#&tolN& 

M^&^x&m&mzfcz* ±szmm®.. tt/^$t 

xUi-^y-?^ (He) ^^O.t5'fe'(5fl^^^^ N 

^ co-eHft^Sr^ bT-f-fe^ 5 b co^^ 6 \z 

TV>S 0 JifBIJ-^T 0 ^ 5 b ©_hEJl^lc(4 x 

y? 5 c Ji03i>3t/N6.Srffilt)Htf«t 5t-, i«©7t- 

6<D£Brt^*^v^<D^H4£fl±&*3#S6£ : fr 

[0 0 6 5] 9 5 bC0±^Cfi, rcD-^-feT 0 ^ 5 

5„ r«Djig|5m@5 d{4. ite»*tSr^LT^-y>-^5 a 
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i4, ■g-Jx.tfv-y =>>s MVDny (S i C) £fc{4T 

#ifc©?L5 d S^bTl^Sc Hit. 
Wfc5d2te. ^!l^(iT/v5-r>A (Al) frhKQ, 

5 d t©P B li (WT, *«WPSi:^5) 7 
mm~6 OmmOfl-ef 5 l^iotV^. 

&*5, nWfc5 d 1 Wtsfirb"^ -hl&HWp-e>b 

[0 06 6] .hflMtffi 5 d t*S^S«ffi^KPff 5d2© 

(4/ VW^*3 £ T^-hlS-^^. 7 n — 3 >■ b u — 7 LT*Qi 

5 a Bfie©»E#lffl*t M*.t£ 1~13. 3 P 

a) *t?H^-5ri!B<CJ:3l-fllJ***tt:V'iS Q m^>y 

(oummmte. #1x1*2200 a/ s ) ±w 

[0 0 6 7] Ji^5mffi5 dd(4, ^lWii5^jg®M5 f 
tf, l^loiU : A-1'/^7>f/l'i5'HPF^Ufg 

;U4"5 o~ 1 5 omh z ©jEfflroffl&ScrofS^sprtgi: 

So r©su ©itijiigmaf 5 f ojiissfef*, mx.t£5o 

[0 0 6 8] T&mmt LTCtt^ 5 b\as. %2 
OiS^flaS5gdS, a— PF*3<tt/S 

jfcfSilS 5 g (4, #1x14* 1—4 MH z <£>®|ffi<£>J^ig$:©i§: 

&fWJP-f--5 r t ± <9 [J^s 6 K*t LT^ ? — v J Sr#x. 

©JB 2 affija&WK 5 g ©/Si£$:«4, 1 ~ 3 MH 

z^$f*b<, AM6t)(-f4, 2MHzifc(j: ; e<Oifif© 



[0 0 6 9] r0^y^V^«5JC*JV^-tr, *93&ffl# 

h vX^ff t- £ T ffi05£ £ tvt: ^ 5„ :©/<7h^ 

[p]-f 5±gBSffi5 d If-feT^Sh (TUMM) iO 
[0 0 7 0] ^s,^^B5©«j£f4, JJEUifc© 

[0 0 7 1] fcfc, *«^Og«SJI&DRAMSr1t 

5^<**aiisiK^iioi4iar*ffi»-aiffi bfd#-g-©— #1 

SrsftW-rSo HI 014, DRAMOSSigXgf K*5tt5 
^x/n6 (¥i*M6 S) ©£# 5 Pffil2l&:^bTV , > 

^te.afls^tfjix-tv^o ^^6©ittS»4, ^J^ 
. ; . f4* 2 0 0 mmgStfc 2> » fcfc'U 9^6 (Dilute; 

'"iffikS 3 0 6 mm<D*: Pll7^IV^rJ:t)t^ 
6, ^*3> 01 0(-*5V>-C(4, !7^^6lr{KBlWt-Xtt 

trwcil^Yi^STiiftTv^. xtttt. 111 10 

Wfc&BtfrlRUcMt/Stt, Ytt«4, il0©±TK*[Rl 
tC^O!5WT*_hlB§] "9 6 a ±S:aiii- -5 «t 5 &-BriM 

i#LT*5<OI4 rcDEl 0roXW*-[R]fCJB5^Si5»f 
SEISr^U Y, Yi:ftbTfo2)C>{4ISIl 0<7?Y#*-[S] 

[007 2] 121 1 1 joit^IH 1 2 {4, *:fr : etl&mfc<0 

•fe/l^^lC^ott-S-hlSX, X*54t>*Y, Y©B«W5fffiH 
Sr^b-CV^o *"f. 0lj^«pat?tk«fet* s l OQcmS 

m<7>m£& *s v => e> * s 6 s ( r ©^pg 

^LTtm^ ^^S®6 Step ^^/uPWSr^^-TSo 

^■gi^ 7 14, m^mmm it s ^*^s« 6s©r 

bfcm, ^<7)«©rtgp^tf^*^»K6 soyf*** 

ffi±t!lBWb'> y = ^^56^ * S^^S: C V D (Chera 
ical Vapor Deposition) fe-eit^b, ^V^T > -?rro^ 
^M^-fb^Pt^WS (Chemical Mechanical Polishing; 

-rz> ( h i^v^-t-t y u->a >-) . p ^^^p 

Wi4. ^#:S^6S(C % 0ilxl4*l7* (B) ^CD4 5 
♦fiftSrW *^n-h&Zf- b, i^V ^-C^ftaKR 6 S 4r 
T--A- (^S) bT-t©^*B*S:*£»**5-i:K 

[0 0 7 3] jj^T, p >7^^PW^®Sr7y^ (H 
F) 3h<Dm¥WL*®L'oX_mft bfc^, ^#^»E6SiSr 
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0!|;tfi6 nmgStfcS. 
[0 0 7 4] M6«I!I8«:, ^fti/yaVKC 

&nm-tzia±, 6 sstno, no 2 

* «n h 3 i v ^ >> vt-&fl[*^^#ffl* f xm&m-fti 

^■fT-B^S Ls y- ht&JHR 8 t 6SiO 

[0075] y-M6»Bi8S:, vm-zmit^v 
h f&mg 8 *s - sMb-> y =? ^m^iaw^ 5 n m#?f » .# 

[0 0 7 6] ^(Df^ y-h«^8±«Ciy-h«^9 
(7-KSWL) *rJB*U ^V^-C^- hSM9C0W{B!l 

a, 10b«n, ht«9 (!7-K^W 

L) ft, Wttfy ^*if«©^F*e^Sr K— 7°bfc#^ B B B ^ 
U 3>-BtS:2N»fr»K6 SJiKCVDfe-dtaiU 
-CZ:<D±n\z.m.{t? ^7^7-^ (WN) feb?^?*"? 
v (W) ItSr^-^U^fttifU ^Ibttl-tro 

^>-aws;$i4, ««ix»4*icnmes> fis-y^T-z/mn 

m&t&^ iM5 0~10 0nmggt*5„ 

S> 7°m 1 1 «\ 1 2 0 n mSS^a-ftv- y =" >K 
SrJ£i»LT&-5. nl^*ffi«l 0 a, 10b 

fct, p ^3i/UPWlC % 0ij,x.ff t ?g (A s ) 3£cD<fc 5 ft* 



[0 0 7 7] &l^T% iNWff36tR6 S_h{cS{b->y =«v 
gWd^&ttSlfiitatl 2*r(&ECVD8a?fc:.fc»>ffi*4 

o ~ 6 o n mnmwmt 5 0 r (D^xmmm 12s, 

MX, ¥3M*:*E6 SCf^^^B. h«ffi9 0MBI 
[0 0 7 8] iggV^T, ¥»&Kt£6 S©f^^SJ: 

itt&zticxv. nmmi a&mffcTZo mmmi a 

Of$^Tf^D2tt, «*.tf6 0 0 nmgf^ 
5„ Ml a±{C, fl|jfctf*£ 5 0-2 0 0 

n mmg^RWESJtli 1 5 a ^mmm^mm^X ott 
SLifc^ ^tfJ-tlC, 0flx.tfJS:£4 0 0~8 0 0 nmg 

— — ^^'$^^■CV^^ 0 l/'^ — ^2 a OWPgP(± 

C?BBP»©»S5W«©-+ifeD4M:, 09x.tf 1 6 OnmS 

[00 7 9] ^rO^, HI 1 3 ioit^lH 1 4 l^-T <t 5 
Id, JifHLfc Ui?^ h/*# — >2 a b U"CRlt 

E5jh^l 5 a Sr^.jy^v^ii-S. xyfy^gf 

», «ri^ti±ia@ 9 <D-mwzm&¥4f¥-&SiR i esis 

[0 0 8 0] Hk^X\ ±ftt&W£>^v : 7-^y&M*ffl 
\,^Xt&m&l a {CaV^^ b*— ^Sr^TL-rS (SAC 

[0081] *i\ ^^Ne^feEig^bfc^s/^ 
Vi/^K5 (-^ScSj^WTOSR I E^tt) rttc-fe 

%<yoL^6lcttl.XM-r^b^£.'0, 11115*3^^1111 
6 Id^-T J; 5 {C % JLiei/v^^- h/^->2 adoit/KM 
ESih^l 5 a Zx-ryT-tsif-rx? b Lt, •tr^bSttl 
t-?>^#^l a^xyfy^itS. iyf^*# 

(4, 0-!)x.tf2. 6 6Pagf, lyf-y^Xfcitft 
ro^^Stt, ^Jx.liC 5 F 8 : 0 2 : A r = 1 6 : 1 
8 : 8 0 0 c m 3 /m i n@S. &ffl$.MJjte±.$$WM 
5 d (H19#Bg) ^S, 0iJxfi8OOW^, V-fr?* 5 

b (IH9#fig) miiroowsg, SSKRiti. 

flitf2 1mmSatLft. Jt/J^Ilt 01 



*.« 1 o n /cni 3 @s-efc^o 

[0 0 8 2] ro«P*-CH:, CT^ffa^^ h*— /V3 

1 y y f y ^1^3 y ^ ^ h^— ^ 3 

aOJ«E»38S±|Bi«*K:aibfcri:H:. El 1 7 (a) R:* 

5%, 7yfcis!) (S i F. 2gft4 4 0 nm) 

sol. *<z>»»o**>a*fcj;oriibttKt(kaLfc. 

v-y ny^b^Siffiiil 2 CO— jfl$a«ffi£*L5tf>"C* 
Ell 7 (b) (d^-r«t5^. ^Xvf^CN (i£ft3 
8 8nm) Sr««U *©«0»«>Jb#K:J: oT g tb^td 

10 0 8 3] ttV^, h#— aaSJhlHR* 

OgOiiiEiSrl 5 cm 3 /m i'ngSraOM 

WHc. ^9X^d»&(0|S3t^5^ El 2 0 (a) K^rf 
J: 5^, Si F*«au ^^*^»*&*6«Ri a 

tUc;*— s<— ^y^l/?* 1 O^mSJfe-r- t "C#fc 0 

<£>T\ El 2 0 (b) iZ7jk-f£?^ ^XvfOCN 
(K3 8 8 nm) Sr««IU -tO»EJg^±#Sr»»ffll 
1 aOiy^^lHLfc^ir^ hWIHfc LTfcHJ 

[0 0 8 4] r ©«t 5 *I 2 y 7"<Ox yf-y^jsQii 
^Mfc^T, !)x/n6I1 * ©iffi^ft^^ 5 b (EI 
9#JS) 0^iiK«t9«#&S*tS^y (He) 

3 ^^ffljcjllSffloy^^ ^hSrSit) f*H\ 

[0 0 8 5] ^<Dm 2 ^ y^(D=^ yT>?&\Z&\, N T 

^isft? h*— yu3 a OjSffifclfeiftlR 1 2t^y^^ 

? ^3 art^*5*tS«fe»Kl aCO^® i^9 9 

h*-;i/3a©M 0£ffi:8J;tfftfl!lB) ) fctt, CF 
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[0 0 8 6] Z.<D®lV£<T>^9* h*— /1/3 a<£>T£fl<£> 
BeStt. Wx.ii6 0nmSStfe5c tf:^ot, r<£> 
Spg^n^** h*—;U3 a^T.*^ Uttt, -LlS#fe 
Jil«l a<Dff£<^JifcD2 *S6 0 0nm 

ft<Z)T\ m$ 6 0 0/*S6 0= 1 0SfiT*$>3 o #389! 

ivfe§£\ £fc:M\ l 2<£«9*#i^&£\ *6K14±0 

S^tcol vClftW Lfc*s> ±|B©J:5f-*2^7 L y^ , «P 
txyfy/gl5(Oft^5b (EI9#fla) fcBttP 

[0087] ^ > y ^^^T^. ?^iy y •=? .^K^arr 

tt. El 2 ltc^^V^ 

2) (D^y^^yis— h) T*fo5o hS®9_t<OW 

#g{c|p]±S-fr5rt3J5-c#*: 0 fc*s, 02 111 Ell 8 
©SlFP4£*:»fffiia-C*)6o 0 2 1^*5V^tt. El®Sr^ 
^<i"Sfc«>^ Ell 8»C^bfcnM^**fB«l 0 
a, 1 0 b, /Ky^— 14, &&®5±mi 5 a^oit/U 
v?^ h/*# — ^2 a^S:ia*U"CV^V^ 

[0 0 8 8] ^(Di5^ *Hlfe^^liBfc«ttbtf, S7 
^^<^ hitO^^^^ H/^— /U3 aSr#— r>-^Sr^C 
6rt4< J^*aiCBtt-t?»riW- S r t a* FltB ft 
5 0 i*T^^^ hltco^ h/^— 7W3 a 

[0 0 8 9] ^V^T, ±|B=ty^^«ami % Hffi^tB 

sr^b-rt-a^bT, ±iB^y S4 5r^5fe-r^>o - 

tL^<t^> 0 2 2jsJ:VH23l^t±5C, 3>-^^ 
F^3aOflS ({Wffi*3«tV/t£ffi) *»feJI6«Btl 
a, 1 2^>*S^(U$it ; 6o rOROft!«*W=tt, ^ 



[0090] *:<D'<k, M^m^hT^mm^x, u 

is* h'<? — >2 a %:3Ly=f-l/if-=?^i? t UT> => 

? h*— /V3 a <^J&^<Diii&*J3l 1 2Sr^ j/^-^^*i- 

5 0 rtUcitK 112 4tsJ;t>*l2l2 Stc^-TJ; 51-. => 

y*:? h*— /U3 a (Dmffiti^h^-i&W-gM 6 SOf^ 
^lO-S(nI*lMl0a, 10b)£gfcB£ 

[0 0 9 D *mm<Djtmiz xixti. ?— hmm9 1 = 

fs *-/V3 a ir^v-a— h-v— v^VtrR]^^-^:?) 
rir^-r-#5c -hfEv-3 — h-^—i/^te. m2 6Km^ 
$ivz>y- bnm9 1, =i>i?? h*— ^3 a irroggSI 

fi % •> 3 - - 3 0 ~ 4 0 n mSSf 5 - t ^ 
T-£3„ t*>5A,, hfr— A- 3 a CDMP^&fc 

Lfci^T, Si«BlT?iSM±ie*DRAM©^ 

*5. [21 2 6 II, II 2 4 Wg^^^®iaT-fo?)„ - 0 2 6 

aJSitfUS?.* h^^ — ^2 a^^rlH^b-CV^V^ 
[0 0 9 2) RV^< h/-^ — >"2 aiJit^tt 

B&JhflM 5 a S:75'->i'^Mia<5t^Lfc^ !? 
^NecDx^W^S-hf-, Mx-ttnMO K— 7° htf? U 
ynyl^CVDfe^aotiaU £P>tC, ^© K 
— T^zKy v-y 3y|f5rCMPi£^J:otff#t?.r 
i(Cit), HI 2 7*5iU^2 8 lUijVf X oiC ^Si?t> 

^*-/^3 a^tr K-T'i-jKy ->y aytM^sy 

7/16a, 1 6b%Mf&irZ> 0 
[0 0 9 3]g^t> p^NetettLTNMGdBtrllr-r^ 
tlciO, ^^lea, 1 6 b tf©^^ 

^*tctetm) &*mfcmfo6 siz&misnzo 

±9, 6 S 1C n « 1 0 c ?r 

X • .KW >ffl<DnS^f*:ffl*|E 10a, 10b Idfift 

I S Q s &7tt&-fZ>o 
[0 0 9 4] JftV^T. HI 2 9*3iT>*l2l3 OtC^-TJ; 0 
fe|(glat3iO:/7^16a, 1 6 b_h(£, #Jx. 

it^y 3>w*^^2.ife^i 7&mm-t-?>o 
^<o^mm Hi;, 7*7^16 3 as^sta-r^ ^ 5 

d^(i®^tb5<t 5(-CMP&^(' ioT^FSi"-5o - 

JilS7*7^1 6 a .tm^lftl-^iBc^tvtV^o 
[ 0 0 9 5] &i^-C\ ^rco^tJKl 7_htc, 
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5 0 nmmS^a-ftv'y =i^fabts:?>mmWkl 8£rCV 

STt/^SrfflVNfc^^X-^CVDfe^^ioTK^y ^ 

18, 1 9{Cfs> M»»^ffl©8fSrJ»fifcUfc«» 
rtJiiU'itii 9-h(^, W^fi^v^^^oJ:? 
fc&JSJBI&^y^y ymtio-r^fL, £b 
Id, *©^K*±fl^rt©*te»£;lx5.fc5lwCMP 

Mf&-fZ>o rwifjy hiBLIl ±ielfe^l 7td#?L 
Snt^/t- /H^W7 P 7^'Sr^-LT7 P 7^1 6ai 
«ftttfcS8K**u * * y -fer/HStRM 1 S Q s 
nS¥*ttfltt 10a. n + §J^*f«?I« 10c 

ttic8sR$*vcv*£. -torn, ttaasii 9j3itj«si!>ii 

^bTy f^B L_htr, tflxtfgfcv'y 3>*»6>/Ji5J6» 
B2 0^7XvCVDfef|C<):otl 0 OnmiSO 

[0,0 9 6] JifcV^ iffe^l 7~2 0IC7'7/l 6 b 
frlMfcMtii^Z <t 5 *^/w*-/V2 l £7* h y y 
^ 9 7 -f i If K 7 -f ^ y ^ V ^Sfffc i o T 

^$ttTV^^ 0 iggV^T, — A-2 lrt*5±T/i|fe& 

«t "9 »• *;v—fr—A< 2 1 rtlc K— 7° y > y => >-^*^ 
b*-57°7i7*2 2 a Sr»riW5. /7^2 2att, 

^l 6 b i:««i;6*i(^g|igfe^iT.-CV^So 
[0 0 9 7] iSsl^-C, »2 0±(; s ftxtfTEOS 
^?rffl^fc/7X-7CVDfe^l:±ottftyy ay 
&a»bfc5*&lM!!l b*\ 0!l;Ui2. 0~3. 0 M m, 
i^-e{±2. 3 MniSA^m^-Citai-So ^W^. 16 

ihk i b k— 7° h y s/ y = vKea>g>& 

S-^^^^mMASrCVDfe^^ioTJi:^ 2 0 0- 
400nm, 1^X143 3 0 nmgt«at5„ ^^.^ 

tfilUK (SMbMO ©iPX«HeS:lRl±*-fr*rfci4Stf# 

[0 0 9 8] jSfcV^T*, ^^IJj&jglMAJiK:, ^lx.JiJi: 
$5 0~2 0 0nm, r. ^-^1* 8 0 n m&g.<DElM&5± 
mi 5 bioit^ff^ 4 0 0nmSfO7t h 1/^ hil 

©SBii.t,i?T^^-=y^^lxtv^. 113 l 



1 



iH3 i tc&^Ts ^^^timf&mcDfflnmz.iotfz 

S3^ftC0Tfi£D 1 114, 5 0 nmlf, 

*I*-|p]©Tt-feD 1 2(4, #lx.(4l 3 0nm6S> 
-><?7L?f^fficO§3Pg|5©ft#^^^P^i*D 1 3 f4, 
1 7 0 nmit, ^-t^^TLff^ffl^MngBW 
D 1 4 (4, 09*.»*1 3 0 n 

m?Lt£l 5 Onmif, £fc(4 14 0 nm§I> # 
(C 1 3 0 nmSSfc5)VM4^nWT^fp«-±fS*^?a 

fc(4M<*5#3g^£iIffl^*U4, **t*B&Jl:T?# 

Cftte-Jil 3 0 nm) f4^c#38W© 

[0 0 9 9] jggV-C, HI 3 2*341/1113 3 5 
(C, ±l5Ufc7^-h^^ UPR^^iLTSlt 

^■tt^tf&frtt. #lx.(4-hlEK#«SitlSll 5aO| 

[0 10 0] -^(£>*g, 7d- h US?* hPRSrij-fV^ 

JBI£r^s'^>- : m*-r5r£<£4!5, HI 3 4*541/0 3 
5 (£^4 5 /n— K"^^^^^^— >2 b V 

[0 10 1] -^rCO^, 7* Y\s*s^ FBIPR&0 3 6*3 
41/113 7(d^i-4 5«-Ty'>V^MS^t-4oTI^* 
0 3 8(4, r»©PgcO^^^6cDSa5¥ffi0-Cfe 
5 0 0 3 8M*3Vvtl4, 0®^a<-t-Sfcfe^— K-^ 

K^*^*— >2 bd(4, ^•S^AE^^^ISSfcW 

^(4*fe^l bd5®ttl$ttTW^„ KDPlPaiA^Ettl 
"f -5 fcfcSH- ^ ■¥ > 9 Htm^L £ ft 5 , 

[0 1 0.2] i^t?, ±M*Wm^v^>-y&ffi*:Ri 
l^T, HI 3 9*341^1114 OCL^-f 4 5(C /n— K-^^^ 
/^-y 2 b 5riyf i: Lt, ^r^b^tti 

-T-SteltlKl b^^yfymstar i:U:49, 
df-Y^°->^?L3 b5r^i--5 (HARC/Pt^) „ 

[0 10 3] rWHARCT'Bt^ffl^Oiyfy^ 

<7?^ t f^!l$*-e»4, iiElU^x^yw^^y'^Mig 
SrfrSo ■ ; &0?pW3i5'#v : /^^*34O t ^:C0^'x^* 
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(4, ^J^L(4C 5 F 8 :0 2 :Ar = 24 : 28 : 700c 
mVmi ngS, /M7^!7- (Sia&tt^) (4± 

S5«ffi5d (H9#bb0 tK #lx.»4i 8 0 0WSS, 1?- 
•fe^5b (HI9#Bg) tf*, #Jx.(4l 5 OOWSS^ «i 
S^(4, #-!l^(4*2^@^-Cfc^„ 7*7Xv«a 

(i, #|;Lt45 x i o u /cm 3 SIt*J)^ *7-y7<n 
§]>?#l;t(4, ^S^T^ofc rco©®T'l4, 0!lx.f4 
=>V^^ h*— /U3 bcDgi^^, ^^ffl^fca^-O^ 
#fg^$ T\ -Tftfc> 0i]x.f4 1 u mgS i: ft 5 * "C^ 

^ h*— /V3 b CDJlEgBtc^M 1 bt>mZftX^Z>o 

[0104] m\^x, ±m^'y^->9^mmmm^ y 

y=9-.y{f^n o 0 2 <Dffi.m<Z>&-Z: 2 4c mVm i 

[0105] m2x^v7cn^^y7&mit, Jiffiic 

-y^co^s/^V^^cD?^, C 5 F g cO«E*c6^Sr2 8 
cmVmi nW&\zm<9&X.X (ii^PU , 0 2 ©*?: 

lttl-{£^-t-5 4 5 (- Lt h ^ \ 
[0 10 6] *fc, Idlco^tUT, ilE^l^^-yT' 

W /^r^.^!7— (ftj^jg«73) ro^-Sr, ^!lx.f4l 2 0 

[0 10 7] £fc, fillW#Stb-C, ±IE^l^X2/7' 
Oi y f- lsif0kW<O 5 *>, -hgpfl:® 5 d (m 9 — 

mmwtmji) w^sr, ^!ix.f42oo 

[0 10 8] ■ftkcO^^bT, ^S/^>-i/g« 

^Ut, ±|E^5'^-V^^W^*fc:{4CF^^» 

[0 10 9] m2 ^ -yZftt^y^-^ytiffflte. 
-^^b©^7t»5*>, (CN) £rfK8iJU T±fe 

©Ht->l)3y^f)^5ffiil2 o^gtfciUf^cD^ 
9 Sr^ffciX y ^ (IfeiSSI 3 e ) ©J- v 

isytam* s o %mM bfc 0 

[0 110] r©±5^Il> ^2 Jx^y^V^s/^-v 
9V^Wek\cm^^^—Y-^^9 ^9—^2 b(4, -?:<75± 

/n— Kv^^/^-y2 b(4, ^Off^^^-v^i/^TL 

3 b^ci^^< ^-o^^r»<^^4 5^-ffl^nTv^^, 0 m 

4 1(4, rro$as^ro , 73i^6»S§P 5 FS0Sr^LT</^ 

T7^/^-y2bi3j;0 ! 7"7^2 2 a (C^Cj-O^S' 
^V^$rttL7Co dr^^->i??L3 b0^iB^^(4, fy 
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^22 a±«M3.fct«fi*IJt2 Otmiti&frX^Zc 
[0 111] ^©J; oflW.2^v-yrf<D^y^^f<D^ 
T'&. #Pv'!)3>I (/N-Kv^^/^-y2b) 
*rt-5gfcte~>y ^ffll (Mi b) <z«iHfttt:£3?aiL 

y^ifU— h) / (^yv'^^I (^— K^*^ 
^-V2b) ©iy^-V^u— h) T*^ttl-C#So 
•>y=yl (yN-Kv^^/^-y2b) (D^-y^ls? 
b tt, El 4 2 (C^-fgB^TtiSD 1 5 Srgf- bTg 

#J;i«±lSfS 1 ^v 1 s> 7°ro^#^^^^v-^?L3 b 

^^{-^?LLfc*^ -htETKy ~>y =t^m (^-k-v 

teSWspjSjT- 3 9. 5 3 nmig^-CfoSo £fc, _tl£*K 

y^yayl (A-Kvx^/^-y2b) ^f^bT 
i/^i/^^^S (^s/^>-^^j5SE*^x5^ 

wo <DW&i-±. ±m±u^]) ^^m, (^^ v^z : 

<D¥-%3X 9 3 . 0 2 n mgS"Cfc-5„ Sfc *^i£i6j£ 

* — >2b) ©gSJBIJ?/!^ ^x-fiBlf^ffi^co^ao 
7 6. 7 4 n mgStfe5o l/vftl-W^t-hfE 

_kia#y vy = vffli (^-Kv^^/<#-y2b) ©a 
ixw^-t, -bis#y 3^)81 k^**^*— 

>2b) ^gco^-e^L-Tb^p-it^V^ 

[0112] titc, y?mic£<9Mm-rz*v< 

v^7L3 b^^^JKl bOmZ&M'hkteZffiffi (* 
/h^l-fe) SrSySb/tfefP:, JifEmi^'7 i S'^'^#ro^- 

gSfi, mffi^SfW* 5 6. 9 8 n 

¥-*%X8 0. 2 3 nmiIt'W. &M1fo<D3&m 
C^T5'7 , X7f>^i. (^-y^->^tt5CQjil5fl; 

[0113] #t^->^a3 b«?Lj£^-fe (a: 

S) DAfi, ifESSl^-r ^©^CD^T'^-t^v^ 
7L3 bSr#?Lbfc^§-, #J;UiT^a^co#fe«co¥ 
&3X-7 3. 6 7nmSIffc2i, r^U-StbT, 



mZ-liffifem%Z<PC>&l$.@:?>¥-&!-e 6 4. 6 7 n mSS 

t-&5„ bfc*5oT, .tiejgi xT-y^n^x**'*^ 

*?L3 bSrHilR bfd^-i:t5{?|s]^WP'l4d5#fenT 
[0 114] rcoJ;5«-> i^T 

MT*<<i? hittD^ h*— sis 3 b -^xfmtf!. 

^»JblF15g©ti^:^< ri:t^<, F^P-T^ri: 

[O 1 1 5] @4 3*3^^1114 4(4, =¥-Y^^^7L3 b 
^bTl^-So *»^OTti^2 4H: > TIH5«S2 4 

at, ^<Dmm^m^nt^&mmm2 4bt. -fv 

-Mi2 4ciSrtLt^5„ T^*ffi2 4a(4, M 
iliK-yh^y^y^yKA^^!), 7'7^22a, 
16b bT^ y -feATltRM I S Q s (D—jj<D n ® 
^^[^^ 10b, n + M^*^*K 10ci m^^ItC 
j^Sc^ntV^o ^*^»M2 4b{4 > ^J^tf^v^y 

z^^tmk?^?'^ (Tao 5 ) ^^e>*So -f^—v 
mm2 4 c =f-$ is-r^ vy^ k^cd i 5 K&mmfr 

[oii6] ^Ji»*jl^^(-*3ftss 

[0 117] ^Z.X\ iESACfcitfHARCypt 

[0 118] £-f\ ^^X-^SSteio^TtftBJ-r^o 7" 

Z,^y3-^l/Y (C x F y ) C04Si^SL, Sfc, ^ 
j/ff^httiyf^^i (^tv^yaVK (S iO 

2 ) ) (D^izwt^^-^—^w^-f-^^^-xom 
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[0 119] ^y^ls-lfJl^ftfflm^X^yJ-^^ V t 
ftSfcfcKM:. C x F y <Z><fc 5f-£c3?? (C) i7-7^ 
(F) i: Lfc^T'fe?. 1 i ^£.gT'$)5„ MM 

Amnv-t-gzt, mm, 7yiw^£ctL*i\ 

M: Si0 2 +2CF 2 -> S i F 4 + 2 CO;£lJi<£>r 
i: $r%it-T-5 b , X-v^Sli. 09*.ff 1 0 10 ~ l 0 
13 /cm 3 gS, #£L<i±, fllxiil O 10 ~l 

O^/cm 3 ©^ fcSVMi, 5 X 1 0 10 ~5 X 1 O 11 

[0120] iSk^ ^y^>ymwv>±.Tmffimm\~^ 
±mm.mm m*. i 7~ 3 om mMi^? 

(C) Igf^t^CtOt'feO, ^5,^^^^ 
£ Lt, 0lJ^LtfCF 4 , CHF 3> CH 2 F 2 x CH 3 F, 
C 2 F 6 , C 3 F 8 , C 4 F 8 SrfflV , '2,r t^-C#5>o 

^tafpMti, mm (O iw—*t>L 

F 8 £fc«:C 4 F 6 £rflH^5 ~ i: tfST?# 5„ 
[0 12 2] ±IE*^Ji0^ffi«-*5^'r, aEKJ&Xfxi: 
L-CC 5 F 8 £rSUH bfc<Ott, F!lx.{i^a**^T-& 
5. ££i!f<DS!c6S#^{Si*, (C x F y ) 

titiommtm (.iKomm^m^^mm (c x F y ) 

r-jBLkU:*t«I» (C x F y ) «t5i 

^t>T*fo5> 0 C 5 F 8 ^(4ifi^l.S'ft:^v-> 
-r/KGWP) (90~100K ^^-FT'^iftU^)/^ CF 
4 (GWP ; 6500, m-fo ; 50000^) , C 4 F 8 (GWP ; 870, ; 3200 

^^irit^TiifeTis^, mm±, 

m&<vffiXh¥t\z.fflMk\ttbti:\'\ fcfcU C 5 F 8 * 
mX-m^^i^ _hSELfcCF 4 , CHF 3> CH 2 F 2 .C 4 
F 8 5:feDPL.Tt>^V\ 7y| (F) Sr^l" 
2)^$r^)D-t-2.r tX\ ±l£.L.tci&m® (C x F y ) £ 
U x7Ktt&«J^S^ £ J?5tfB&fe^. 



[0 12 3] ^y^:XX/**©#f?Xf*}i, -7° 

^^ymco&fo&i&mzit&^bizimjLX, ^y^y 

t>*±iaSiS75 5 ^C^^i; olc-tZMMZ^l-X^^Ze $r 
%Rtfxb LTT/I^V;tf;*£H£/BLfc<D{i, ^F&ttXfX 
X'h&tz Wt^Rfc [zX^XtiLCOtfXb <Dm&$L$M> & 

^m^Wn-f Z> - i: T'S^SrW®-f-a - ^ t>^iHH-efc 
[0 12 4] £1±, *^B^#^J:oT^$tbfc^BJ^^ 

[0125] mx.(tnmmmmmx^n^m-r^m 
i-zm&ic^w*mmi-zzbii^mxjbZ>o ■'. 

[0 12 6] £fr., R>.<75t^0^^»-±Xi: L-C*^B^#|- 

D R AM^Jiffl Lfc^-tCOt/ ^Ttft0J b/c#\ -?:tt(CPI 
S§H'5tOT-i4!fe<s W^lfSRAM (Static Rando 
ra Access Memory) *fci477 ^ * V (EEPR 

OM ; Electric Erasable Programmable Read Only Mem 

cry) m<D£?te?t^v®&*^%¥mmm®&m 

gOM5t*jS> CM I S (Complementary MIS : tlttM 
g^^fe^fcJi-^-f ^ a T'air y*)-m<D i 5 

[0 12 7] 

SlT?>M*)X&>?>o 

[0 12 8] ^^(citttf, ¥^^K±tc:l«a$H 

izmfeis}) =>>&(ommmz-ttisX. 7BD*-#y| 
tsiic *?o(4, 7j<y-7-jico7 f jKv'v'3 >tt*av : 

mi) (a) tjjct; 5 (b) ttt&w&b&mtv-fcm 
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B0-efc5„ 

— Ji^<??T f >Kv J v'3 >tt^^v^# (Mnttoigv^ 

[El 3] (a) ~ (d) tt, IKlEOta*r»*s#V^#» 
[04] (a) ~ (c) tt, *3SM#fe*s«Wbfc3:y 

mx-foZo 

[05] (a) ~ (c) 14, iMH^y 3V4S*»C><CSI6 

igUK©^ y 5 L >^lSFJS£^i^^®S^B0T-fc-5<, 

[0 6] (a) ~ (d) I4 % SUKOJgtB-C* 
[0 7] #^OT&ffiS&©JMfc#l^ 04-tftapbfc 

[08] h tm-o fcnak-e» ibttfes? i * > s» 
[0 9] ^mm<ommxm v y ^^^aai©— 

[010] DRAM<DM&lM'P\ZiSt} 
¥B0T*£>-5 O 

[0ii] #5sw<z>— mm<omt&-ebz> i mi*$mm& 
mm.(om ^hwp ©nsp»f B0 -cfe s = 
[0i2] 0iiii^ c¥*f**«is!S«s©»Kaiie 

4 3 l'*5tt50l 1 icSa:^BcDS§B8(Ta0-Cfc5o 

[0 1 3 ] 0 1 1 \cm< ^mmmmnrnwommnu 
fro^»fB0-efe5o 

[0i4] Ei3tp \^mmmmm^m<omtJjs. 

•Piz&tfzmi 3 fcSit^ffi<755lFP»fB0-t?fe5 o 
[015] 0 1 3 10HE< ^^*«0SSSS^SSjtX@ 

[016] 0i5<ti^ c^mw$mmumm<omtj:m 

[017] (a) &£Xf (b) tt^l^T 1 ?/^^^^ 

[018] 0 1 5 uu*< ^f^ma^Brossixs 

*0DggBBlfB0-e$>3o 

[019] 0 1 8 i: PI C¥****»IhIK««©W&3jB 
■fteisrtssi 8ldSit/fffiroilSi5fr®0-efo5o 

[02 0] (a) *$£Xfi (b) ttKS2^7 l s'7'©^y^- 
V ^«Hffi<0»jfe«ffl Sri"* ISfCffl ^fc^i y =3- -y iftif ffl £ 

[0 2 i in 8<D¥mmmm&&9;<nwgT.wp<z> 



[0 2 2 ] 0 1 8 laSK ^#f«fc«0S&i£e<z>M^xa 

[023] 022tm K¥mwm8mtitmm<D9t&Tm 

4 I ^*5»t^0 2 2KSi£&Btf>gg|5$rB0-C*>5o 

[0 2 4 ] 0 2 2 ^mwmm^mw<omtT.% 
<p<om^mmmx$}?> 0 

[025] 0 2 4 t ID C^ft*«lHll83£«<«»itXS 
4"l-*^tt-50 2 4('M?fcB(75^»fffi0-C&5o 

[026] 024 ©i|i«{**9nHl!^«OfBfinjBf O 
ggPffi^:»fB0-efc5)c 

[i2 7] 02 4lCt< ^flC^IIlIK^«WSS3tX© 
^Ogg|5»fB0-Cfo5, 

[028]024irpj t*mmmmm$iW;<»M&xn 

^(CjoJt-50 2 4{'M^ffiro5g|5SffB0T-fc-5o 
[0 2 9 ] 0 2 7 loK< ^(^^BIlHlSSSIgroSiitXS 
*»<E>gg|5»rB0-Cfc5o 

[030] 0 2 9 1 pi t^wmmm&mwnm&in 
tp\ziavz>m2 9tcS[i:^Brc>sgBi(fB0-cfc5c 

[031] 029 axxm 3 o co^^aiHiss^e^-. 
Mjgxm^icjoJt-s^^^^^wMgp^FB^-efo-So 

[032] 0 2 9 johk *mwmm®®%iw<vmmxn 

1 3 co^»fB0-efo?)„ 

[033]032i:PI D^^a0SS^«©M5tXS 
^ldfelt-50 3 2t£gfffcB©^g|5#fB0-C$>5o 
[034] H 3 2 »OR< ^ft:*aii!S§^«coMitX@ 

[0 35]034irPJ £^{&ftgneIBM0£t£Xg 
4 > ^*3ft-50 3 4 KfittfrB03SgWfB0-e#>3. 

[036] §34l«< ¥3Mf3M»[§IB&3£«©$ligXg 
4><D^gBBlrB0-T?fcS o 

[037] 0 3 6 t P) C^^amSSSB^KitXS 
tH-*5tf50 3 6 «Cgj£&B<£>gg|5BJfB0T*fc-5 o 

[038] 03 6*5j;t/0 3 7 <D¥mmm®&&9<n 
[0 3 9 ] 0 3 e izm< *mmm®®mmv>wgx.m. 

[0 40] m3 9tm D¥*ft3WBlHlSg3£«©S«£Xg 
[04 1] 0 3 9*3it/04 CKD^m&MfflBl&MO 

$SitXS4 I »c:*3»t5^*«r^3i/Nro®g|5¥B0-e*)5. 

[042] 039 (D^^aiElSS^awiSiitXS+CD 
g|f|5te^WB0-Cfc?>. 

[0 4 3 ] 0 3 9 iok< *mmmm&mw(om&T.m. 
'ptDSummmx-foZo 

[044]043tiH3 c*mmm\Bi®mwL<z>w£T.M 
•I»fc*5»tsia4 3{cftfi/«cBro^»fB0-efc5. 
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